Business Process Modeling languages can be used to specify what data artifacts each stakeholder in a collaborative environment should exchange as well as how he should exchange them (i.e. in sequence, in parallel or mixed). The use of this approach increases the coupling between stakeholders and decreases the flexibility of the collaborative environment. The reason is that stakeholders take into account the specificities of other stakeholders when designing their business processes. This constitutes a major issue in the context of dynamic networks where stakeholders can leave the network and be replaced by new ones. In this paper, we propose a conceptual framework that can be used by stakeholders to design, in isolation, interoperable business processes. This framework decreases the coupling between stakeholders while ensuring stakeholders' business processes interoperability as well as a high level of flexibility of the collaborative network.
INTRODUCTION
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The challenge is to achieve meaningful business processes interoperability for DMN by using a declarative approach. Our idea consists in relying on a conceptual framework to define lighter, yet sufficient, obligations for stakeholders' business processes than those defined by existing business processes modeling languages. Then each stakeholder designs its business process in isolation by implementing the obligations locally. An on-the-fly mediation solution automatically ensures processes interoperability in case of mismatches. This paper is organized as follows. In section 2 we present the conceptual framework and its building blocks. In section 3 we present the algorithm of on-the-fly mediation. Section 4 concludes the paper and gives some perspectives.
INTEROPERABILITY CONCEPTUAL FRAMEWORK
This section elaborates on the conceptual framework. It introduces its main building blocks namely: (i) the product model, (ii) the product components configurations, and (iii) a formal mapping between product components configurations and local workflows implementation.
Product Model
We propose to give an abstract formal definition of the product model.
Definition 1. A product model PM is a tuple < V, O, F, RELAT ED > where:
• V = {V1, V2...VN }a set of possible views on the product (e.g. physical view, system view, functional view etc.);
• O = {O1, O2...ON }where Oi is a set of objects and their attributes pertaining to the view Vi(e.g. the object engine pertains to the physical view);
• RELAT ED = {relij} a set of functions where i, j = 1..N and i = j and N is the number of views. relij determines for each object o ∈ Oi the set of objects {o1, o2...oq} ∈ Oj that it can be calculated from: relij : Oi → P art(Oj);
• F = {f1, f2...fM } where fm is a function that calculates the property of an object from the properties of other objects pertaining to another view. Each function fm is defined as follow:
Product Component Configuration
Defining product components configurations (PCCs) specifies the objective of the collaboration. • Pij are constraints on attributes of the objects oij.
• ∧ M j Pij(oij) constitutes an obligation linked to a view Vi.
• ∨ N i (∧ M j Pij(oij))specifies the constraints of the objects pertaining to multiple views. The disjunction operator interconnecting obligations indicates that each stakeholder can set its constraints on the objects corresponding to its view.
Workflows generation
Designing the collaboration process by relying on the product definition and logic formulae has two main advantages:
• The declarative nature of logic formulae which decreases the coupling between partners by giving them the possibility to design their business processes in isolation.
• Van der aalst et al. [2] already identified and classified workflow patterns. This classification opens the door to define mappings between our PCCs and local implementations of business processes.
Relying on the logic based definition of the collaborative contract, it is possible by using the interpretation functions to define mappings between the statements in this contract and workflow patterns.
Definition 3. An interpretation is a pair (D, [[componentconf iguration]]) where:
• D is the set of workflow patterns that can be used to design a business process to fulfill a particular product configuration.
•
] is a mapping function from a PCC to workflow patterns in D.
Several workflow patterns can be used to satisfy a particular product configuration. The choice of a particular pattern depends on the internal business rules of each stakeholder.
The following equation gives a formal definition of the mappings between a product configuration and the stakeholders' business processes that collaborate to fulfill this particular configuration.
ON THE FLY MEDIATION FOR THE DMN
The design in isolation could create mismatches between the stakeholders' processes during the run-time phase of the collaboration. Fortunately when using the proposed conceptual framework, those mismatches can be automatically and dynamically resolved by a mediation solution.
To resolve those mismatches we propose an on-the-fly mediation solution (Algorithm 1). It handles the dynamicity of the network by minimizing the impact on the remaining stakeholders when existing stakeholders are replaced by new ones because there is no mediator component to replace. 
6:
i ← determine the function to calculate the expected object data from the received messages
7:
MessageForReceiver ← P M.f i (Buffer)
8:
Send(MessageForReceiver)
9:
Buffer ← ∅ 10: end if 11: end while
CONCLUSION
In this paper, we have presented an approach that relies on a formal definition of collaboration objectives in order to generate interoperable workflows. Objectives are expressed in term of product components configurations. A formal interpretation of components configurations specifications is defined to generate interoperable workflows. Since in a DMN, leaving stakeholders and newcomers may have different approaches to organize their processes' activities, then an on-the-fly mediation was proposed to automatically handle possible heterogeneities.
Our future work consists in introducing orders in components configurations achievement by using temporal logic formulas.
